Introduction {#S0001}
============

Hypertension(HTN) still remains one of the five leading cause of mortality globally, with more than 40% of deaths related to cardiac diseases.[@CIT0001] This accounts for 9.4 million deaths and a minimum of 45--51% cardiovascular diseases (CVDs). With nearly 70% deaths related to CVDs in the low- and middle-income countries (LMICs), the WHO data predict a 1.56 billion (60%) increase in the global burden by the year 2025,[@CIT0002] while almost 3 of every 4 hypertensive patients would be living in the LMICs.[@CIT0003] Hypertension prevalence has increased from almost 80 million adults in Sub-Saharan Africa from the year 2000 to an estimated increase of 150 million in 2025 based on current epidemiological data.[@CIT0003] Again in Sub-Saharan Africa, a study of four regions reveals a burden of 25.9% with associated risks factors such as older age, body mass index (BMI), level of education among others.[@CIT0004]

Over the past few years, Ghana has witnessed more than a ten-fold increase from 49,087 in 1988 to 505,180 in 2007, with an increase in outpatient disease from 1.7% to 4.0% in all ages.[@CIT0005] As an important cause of heart and renal failure in Ghana, HTN and stroke have been among the leading cause of admission and death in the country.[@CIT0006] Prevalence of HTN in Ghana ranges between 19% and 48% within rural and urban communities, and studies have shown a fraction of 21.4% and higher in men of all age groups in this country,[@CIT0007] though another study discloses a 13% prevalence of HTN among people within the ages of 15--49 in Ghana with low awareness.[@CIT0008] The above-mentioned statistics all relate to adult populations. However, the prevalence of hypertension is estimated to be 1--2% and is reported to be on the increasing trend among adolescents largely due to the current obesity epidemic in children.[@CIT0009]

Knowledge gaps are key obstructions in the effective avoidance and treatment of HTN.[@CIT0010] Knowledge in the form of health literacy allows individuals to progress on their health outcomes. Although this does not rest solely on the capability of skills of the individual,[@CIT0011] research has shown a positive relationship on the proportion of knowledge, with persons with blood pressure under control[@CIT0012] It has been reported that knowledge and understanding of possible risks related to HTN and probable effects of lifestyle changes are insufficient in Ghana as the country still experiences misconceptions and gaps on knowledge on HTN in its rural communities. Official education, communication gaps and unreachability to routine health instruction programs among others have been well-known to impede on the knowledge on HTN[@CIT0007] The Fourth Report on the Diagnosis, Evaluation, and Treatment of High Blood Pressure in Children and Adolescents, published as far back in 2004, also established the condition "prehypertension" in parallel with adult hypertension guidelines. The long-term health risks for hypertension in children and adolescents can be extensive.[@CIT0013] It is actually estimated that the presence of high blood pressure in children with normal weight is highly overlooked.[@CIT0014] A proper record of the depth of knowledge and its risks of HTN among a population, which represents the immediate workforce of the country, is necessary to effectively monitor and draw health campaign programs as far as HTN is concerned. This study, therefore, conveys evidence on the prevalence, knowledge as well as risk factors of HTN in students in Ghana at the Senior High School (SHS) Level who are the representation of the immediate workforce of the country.

Materials and methods {#S0002}
=====================

Study settings and participants {#S0002-S2001}
-------------------------------

This cross-sectional study engaged a convenience sampling at five SHSs in the Ashanti Region of Ghana from November 2018 to February 2019. Due to the current rotational shift method employed by the Ghana education Services on its curricular, students who were immediately available at the scheduled time of any particular school and gave approval were recruited to partake in this study. Public SHSs which were directly under the education directorate were targeted. The Ashanti Region was chosen because of its location in the middle belt of the country and the fact that permission had been granted by the Service Directorate (Reference No. 14/90/33) to conduct the study.

Procedure for collection of data and data collection tool {#S0002-S2002}
---------------------------------------------------------

Measurement of blood pressures of participants was taken in accordance with the "Pan-African Society of Cardiology" (PASCAR) recommendations in 2014,[@CIT0015] by using automatic (MOTECH TrueScan, Germany blood pressure monitors) and a mercury sphygmomanometer. Due to resource and logistical constraints, multiple measurements for all participants were not done. However, participants with high readings were asked to sit for 30 mins after which readings were repeated and an average reading was recorded to the nearest mmHg.

The (Detecto Stainless steel 437) was used to measure weights of participants while heights were measured by the height rod and stadiometers. BMI was calculated by dividing the weight (kg) by the height (m^2^) and categorized under standard approvals by the WHO. Waist circumference was taken and recorded in centimeters; for females it was grouped as \<70c cm as very low, 70--89 cm as low, 90--109 as high and ≥110 as very high while that for males it was grouped as \<80 cm as very low, 80--99 cm as low and 110--120 as high.

All individual information on a participant was written on their respective coded questionnaire, which they filled after they were through with the screening exercise, and submitted to the group performing the screening. The questionnaire contained three parts, with part one measuring the sociodemographic characteristics of participants. Part two focused on knowledge of hypertension among the participants, whereas the last part focused on the possible risk factors of hypertension among the participants. Particularly, risk factors focused on physical activities, salt intake and general diet of participants. Professional nurses and a professional medical doctor were engaged throughout the screening period. Blood pressure readings were classified according to the Seventh Report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC 7), 2003.[@CIT0016] Categories were normal with systolic blood pressure (SBP) ≥120 and diastolic blood pressure (DSB) 80; pre-HTN as SBP 120--139 and DBP 80--89; stage 1 as SBP 140--159 and DBP 90--99 and stage 2 with SBP ≥160 and DBP ≥100.

Ethical consideration {#S0002-S2003}
---------------------

This study was approved by Zhengzhou university's ethical committee and permission was granted by the Service Directorate with (Reference no. 14/90/33). Official letters were also dispersed to heads of schools. Heads of schools were asked to introduce the study to parents of students during a Parent Teacher Association (PTA) meeting. Parents who did not want their children to participate in the study were asked to identify themselves and also inform their children not to report at the study grounds. Therefore, researchers assumed that parents had given their consent if students reported at the study grounds. Again, verbal approval was sought from partakers before registering them into the study. For purposes of secrecy, the names of participants or schools are not contained in this study.

Data analysis {#S0002-S2004}
-------------

Data were imputed and analyzed by using SPSS version 24, and multinomial logistic regression was used to test for the strength of associations between variables, while a *P*-value of ≤0.05 was set as significant.

Results {#S0003}
=======

Background characteristics and anthropometric measurements {#S0003-S2001}
----------------------------------------------------------

Respondents were all SHS students within the study area. As depicted in [Table 1](#T0001){ref-type="table"}, the mainstream (571) of them were between the ages of 15--17 years representing 49.2%, while the lesser (128) representing 11% were less than 15 years. Females formed 61.2% of the population studied, and 462 signifying almost 40% of participants had their heights between 151 and 160 cm, while (29) which 2.5% were less than 140 cm. Table 1Background characteristics and anthropometric measurements and its relationship between HTN of respondentsVariablesFrequencyPercentagePearson(chi squre)\
*X^2^P*-valueAge (years)23.4740.003\*\* 15--1757149.2 ≥1846239.8 **\<**1512811.0Gender Female71061.24.4630.347 Male45138.8Height (cm) 141 -- 15035430.544.8520.000\*\*\* 151 -- 16046239.8 \>16031627.2 \<140292.5Weight (kg) 41--5026622.9109.5100.000\*\*\* 51--6047040.5 61--7031627.2 \<40201.7BMI 18.5--24.9 normal68458.9153.2350.000\*\*\* 25.0--29.9 overweight31427.0 30.0--34.9 Class I obesity685.9 35.0--39.9 Class II obesity141.2 40 and above Class III obesity30.3Hip circumference women Normal43037.075.7900.000\*\*\* 110 cm and above very high464.0 70--89 cm low25622.0 90--109 cm high39534.0 \<70 cm very low342.9Hip circumference men Normal71261.328.1760.030\* 110--120 cm high100.9 120 cm and above very high10.1 80--99 cm low33929.2 \<80 cm very low998.5[^1]

Four hundred and seventy representing 40.5% weighed between 51 and 60 kg and formed the majority, whereas 20 representing 1.7% weighed less than 40 kg. Most of the femaleparticipants (37%) were within the normal hip circumference range, 4% had very high and 2.9% had very low, while their male counterparts had 61.3%, 0.9% and 8.5% of them with normal, very high and very low hip circumferences ranges, respectively. On BMI classification, 58.9% were within the normal range, while 0.3% were class 3 obesity.

Prevalence of hypertension {#S0003-S2002}
--------------------------

Among the 1,161 students who fully participated in this study, 705 representing 60.7% were within the normal ranges of HTN. The study realized a 33.5%, 5.1% and 0.7% prevalence of pre-HTN, stage 1 and stage 2 HTN within its participants. The distribution of HTN with age and gender is presented in [Figures 1](#F0001){ref-type="fig"} and [2](#F0002){ref-type="fig"}, respectively. A total of 200 representing 51.4% with pre-HTN were within the age ranges of 15--17 years followed by the age group of ≥18 with n=161 (41.4%) and n=28 representing 7.2% for respondents who were \<15 years. However, 61% of respondents with stage 1 HTN were ≥18, followed by ages 15--17 years with 30.5%. Distribution of hypertension by gender revealed more female 441 (62.6%) with normal reading than males as well as female having a higher proportion 58.6% with pre-HTN. Female were also more than males in stages one and two with 64.4% and 62.5% correspondingly.Figure 1Distribution of HTN by age of respondents.**Abbreviations:** HTN, Hypertension; BP, Blood pressure.Figure 2Distribution of HTN by gender of respondents.**Abbreviations:** HTN, hypertension; BP, Blood Pressure.

[Table 2](#T0002){ref-type="table"} shows the knowledge of HTN within respondents. Overall, 63% of respondents do not have an idea of what HTN is, while 52.3% do not know whether a family member has the disease or not. A few 3.0% have been diagnosed with HTN before and 40.9% do not know the causes of HTN. Table 2Knowledge on hypertensionDo you have an idea of what hypertension is? No73363.1 Yes42836.9Does anyone in your family have hypertension? Don't know60752.3 No39133.7 Yes16314.0Have you been diagnosed of hypertension before? No112697.0 Yes353.0What do you think are the causes of hypertension? Don't know40940.9 Alcohol121.0 Fat in the body161.4 High cholesterol181.6 High intake of salt15012.9 Irregular exercise816.9 Stress464.0 Sugar141.2

[Table 3](#T0003){ref-type="table"} a, presents the associations between age and gender on knowledge on HTN and 3b, is on associations between risk factors and knowledge on HTN. The study finds a positive association between the age ranges of 15--17 years , as well as ≥18 years with CI of (0.255--0.638) and (0.266--0.675) correspondingly. It also found possitive association with being female and hypertension  with CI: (1.056--1.729). Again, there were positive associations on those who do not engage in any physical exercises at all (CI: 1.048--1.932), who said "NO" to add extra salt to cooked foods (CI: 1.106--1.897) and the type of foods regularly eaten by respondents. Additionally, this study also found positive associations between participants who responded "Don't know" and "NO" to whether their family member is hypertensive or not. Table 3Association between Hypertension and other variablesVariableFrequencyPercentageAOR95% CI*P*-Value(a) Association between ages, gender on knowledge of hypertensionAge (years) 15--1757149.20.4040.2550.638**0.000\*\*\*** ≥1846239.80.4240.2660.675**0.000\*\*\*** \<1512811.01.01.01.01.0Gender Female71061.21.3511.0561.729**0.017\*\*** Male45138.81.01.01.01.0(b) Association between risk factors and Knowledge of hypertensionDiagnosed with metabolic syndrome (NO)1,02988.60.9270.6141.4000.719Physical exercise (weekly) ≥3 times988.41.0740.6641.7370.772 Not at all39133.71.4231.0481.932**0.024\*\*** One to 2 times22419.31.0750.7551.5300.690Do you add extra salt to cooked food? No46039.61.4491.1061.897**0.007\*\*** Yes70160.41.01.01.01.0Type of foods often eaten Fast food32127.64.7881.20818.988**0.026\*\*** Homemade food82971.44.3001.09916.824**0.036\*\***Family history of hypertension Don't know60752.35.0993.4537.528**0.000\*\*\*** No39133.73.5482.3665.322**0.000\*\*\***[^2]

Discussion {#S0004}
==========

This study included a total sample of 1,161 students from SHS. There were more females than males as shown in [Table 1](#T0001){ref-type="table"}, and were all at the SHS level, which represents adolescent respondents. Due to resource challenges, multiple readings were conducted for only participants who recorded higher BP at first reading. This current study on SHS students reveals a high prevalence of hypertension on the future generation of Ghana, with almost 40% with pre-HTN and a little over 5% with stages 1 and 2 HTN. This corresponds to the already existed literature of a 26.1% prevalence of pre-HTN in students of the Kwame Nkrumah University of Science and Technology (KNUST).[@CIT0017] Although their study may differ a bit by the age range of their sample, it depicts a future speedy increase of the disease among indigenes of this country if measures are not put in place. It also serves as a guide to perhaps why the adult HTN prevalence ranges within 19--48%[@CIT0007] and denotes focusing more interventional measures on primary disease prevention at an earlier age rather than on adults where tertiary preventive measures normally become the option especially within the African communities and in the Sub-Saharan African where Ghana is located. This study also found positive associations between the background characteristics and anthropometric measurements such as age, height, weight, BMI and hip circumferences of both male and female with HTN as elaborated in [Table 1](#T0001){ref-type="table"}.

Additionally, age and gender (female) were also found to have positive associations on knowledge of HTN as well. Age and gender have been recognized as causal factors for HTN and CVDs in general and has been a central part of virtually all currently recognized risk algorithms for cardiac ailments,[@CIT0018],[@CIT0019] and this study conforms to those existing literature. This study gives a clear and concise background on the knowledge of people who could be classified as "the future of the nation" toward HTN and depicts a high gap on knowledge. Majority, 63.1%, have \"No idea\" and 40.9% of participants "Don't know" what HTN is and the causes of HTN respectively. Studies have shown that gaps in knowledge in the form of health literacy are key hindrances to effectively avoid and treat HTN, as these permits individuals to progress on outcomes of their health.[@CIT0010],[@CIT0011] Having access to excellent information on health also improves knowledge on its management and control and this is on HTN as well.[@CIT0020] High knowledge on HTN at this stage in the lives of participants may go a long way to help decrease the future prevalence within Ghana and Africa as a whole since situations may not be very different in other parts of the continent.

This study, however, further found age, gender (female), not doing physical exercises at all, not adding extra salt, fast and homemade foods as risks factors with positive associations to knowledge on HTN among its respondents. There were no positive associations on HTN and BMI, HTN and male gender and hip circumference on Knowledge of HTN. Interestingly, though dietary salt is related to HTN,[@CIT0021] this study rather demonstrated otherwise disputing association of salt and hypertension, suggesting a probable relation of salt and hypertension in older ages rather than in the adolescents. It also found a positive association between both fast and homemade foods regularly consumed by participants. Ghanaian youths have the habits of consuming more carbohydrates, proteins and fats, and this can alter blood pressure.[@CIT0022] Although BMI and hip circumferences have been found as predictors to HTN,[@CIT0023] this current study did not find such an association though it is not disputing the facts of existing literature. Also, the study realized a positive relation between no physical activity and hypertension, which confirms existing literature of recommending physical reduction of HTN among risk population and hypertensive patients.[@CIT0024],[@CIT0025]

Conclusion {#S0005}
==========

The study has unveiled the prevalence of hypertension in its different stages. As well as knowledge, and risk factors of pre-HTN and HTN in an adolescent population that had not been targeted. This study indicates an educational intervention program on HTN, its prevalence and risks in the educational curriculum. Educating Domestic Bursars and Matrons who oversee feeding students in various schools in the Ghana education services on such topics is also warranted.

The major limitation of the study was first, the Blood Pressure measured was performed one\'s to conﬁrm the diagnosis, whereas standard practice is to do it in at least three instances. Second, the sample location was mainly in Ashanti, a region in Ghana in public schools. This may not be a true representation of the country's population. Third, Field S2019 which we undertook had no probing questions but with yes or no type of questions.
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[^1]: **Note:** \*(P- value less than 0.5); \*\*(P- value less than 0.0001), \*\*\*(P- value less than 0.0000).

    **Abbreviations:** HTN (hypertention); \*( p-value less 0.5); \*\*(p-value less than 0.0001); \*\*\*(p-value less than 0.0000).

[^2]: **Note:**^\*^( P- value less than 0.5); ^\*\*^(P- value less than 0.0001), ^\*\*\*^(P- value less than 0.0000).
